Dexamethasone-induced neuropeptide Y expression in rat islet endocrine cells. Rapid reversibility and partial prevention by insulin.
Neuropeptide Y (NPY) is a widely distributed neurotransmitter in the central and peripheral nervous system. In the normal rat pancreas, NPY is confined to neuronal elements, including fibers penetrating the islets. However, treatment of rats with the glucocorticoid dexamethasone (DEX) induces NPY expression also in islet cells. Previously performed double immunocytochemistry (ICC) and in situ hybridization (ISH) combined with ICC revealed that the majority of NPY-expressing islet cells are beta-cells. The present study, using ICC, ISH, and Northern blot, addressed the question whether the islet cell expression of NPY induced by DEX is affected by concomitant insulin (60 U/kg body wt daily for 12 days) treatment. Further, the time course of NPY expression in the islet cells after DEX withdrawal was examined. Treatment with DEX (2 mg/kg body wt daily for 12 days) confirmed the induction of NPY expression in numerous cells, most of which were beta-cells, dispersed within the islets. Northern blot analysis of RNA extracted from isolated islets of DEX-treated rats revealed a strong signal for NPY. Furthermore, DEX also induced NPY expression in isolated rat islets during a 5-day culture period in DEX (100 nmol/l). In vivo, the DEX-induced islet cell expression of NPY mRNA was rapidly reversed after cessation of DEX, being nondetectable 5 days post-treatment; NPY peptide was nondetectable 10 days post-treatment, indicating a slower turnover of the formed peptide. After combined treatment with DEX and insulin, the frequency of islet cells expressing NPY was markedly lower than after treatment with DEX alone. The vast majority of the NPY-expressing cells were beta-cells. In conclusion, DEX-induced NPY expression in rat islet cells is dependent on continuous DEX treatment and is partly prevented by exogenous insulin. The results suggest that the DEX-induced islet NPY expression is regulated by insulin.